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Teacher beliefs and constraints in implementing a context-based 
approach in chemistry 
 
Abstract 
 
A new trial pilot syllabus adopting a context-based approach to Year 11 
and 12 chemistry has been introduced over the last five years in 
Queensland classrooms in Australia. The term ‘contextual approach’ often 
means different things to different people. This study analyses interviews 
with twelve experienced teachers who are currently implementing this 
new approach. It reveals firstly that these teachers have a wide range of 
views about how a context-based approach to chemistry can be 
implemented; secondly, that the teachers believe a context-based approach 
makes chemistry more relevant; and thirdly, the teachers faced constraints 
such as parent/student resistance to change to enact their beliefs for 
teaching with a context-based approach. The purpose of the research was 
to explore teacher beliefs and constraints in implementing a context-based 
approach in chemistry.
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Introduction 
 
It is no wonder teaching is such a hard thing…it’s such a complex 
job….there is so much to it….that just imagine we sit around and say we 
are going to change pedagogy well…why don’t we just level Mt Everest 
or something? (T4)  
 
In many countries a need is felt among stakeholders to stimulate chemistry education that 
is relevant (Batterham, 2000) for  participating in an increasingly technological / 
scientifically dependent society, and to improve school chemistry teaching. This drive is 
a result of a number of significant reports that show that there is a crisis in science 
education, especially in the enabling sciences of chemistry and physics (Batterham, 2000; 
Millar, Leach, & Osborne, 2000). Chemistry has been taught over the last forty years in 
the traditional, didactic way (McRobbie & Tobin, 1995). The focus has been on covering 
the curriculum which often involves well structured problems, mechanical and 
algorithmic laboratory work and the rote learning of a necessary body of knowledge 
(Gabel & Bunce, 1994; Hobden, 1998; Shymansky, William, & Alport, 2003; Walberg, 
1991). Students are unable to see the relevance of the content of the curriculum to their 
everyday lives when content is presented in this way (De Vos & Reiding, 1999; Hobden, 
1998). Campbell et al. described the problem of chemical education as follows: 
 
The chemistry on offer in many schools appeared to be failing to stimulate 
children’s interest. Too few choose to continue studying the subject in 
subsequent years; and too many seemed to be ending their studies with a 
view of chemistry as dull and irrelevant to their concerns. (Campbell et al., 
1994, p. 418) 
 
There is a need to improve the way we teach chemistry in schools so that students are 
more engaged and see the relevance of the science through more real-life practical 
activities. 
 
Current National Trends 
 
Despite the curriculum changes since 1970 which have been predominantly focused on 
providing training for our future scientists (Goodrum, Hackling, & Rennie, 2001), the 
enrolments in science and mathematics at senior secondary school level have fallen 
significantly (Dekkers & de Laeter, 2001). A study by the Australian Council of Deans of 
Science published in 1999 analysed these trends. This analysis revealed very restrained 
growth in several traditional science disciplines at tertiary level, for example mathematics, 
chemistry and physics (Dobson & Calderon, 1999). School data were obtained and 
analysed showing several patterns in the relationship between the number of Year 12 
enrolments and the number of enrolments in mathematics, science and technology 
‘accredited tertiary subjects.’ There was a widening gap between overall Year 12 
enrolments and the proportion of year 12 students studying science at that level. That is, 
students appear to be doing less school science now than in the past (Dobson & Calderon, 
1999). More recent data from the Trends in International Mathematics and Science Study 
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(TIMMS), shows the performance of Australian students has been above the international 
average, but Australia’s rank has fallen as other countries have improved (Thompson & 
Flemming, 2004). In particular, there has been a sharp decline in enrolments in the 
enabling sciences of physics and chemistry at the secondary and tertiary level (Dow, 
2004; Lawrence & Palmer, 2003). 
 
Although many aspects of our present society are founded on the achievements of science, 
fewer children see the sciences as a career path. The consequences of this for a nation set 
on a technologically advanced course for its future as a knowledge society are of great 
concern (Goodrum et al., 2001; Jones, 1995; Lawrence & Palmer, 2003; Millar & 
Osborne, 1998). Students need to be engaged by the sciences and nurtured at an early age 
to permit the development of familiarity, skills and interests that may lead to a positive 
choice by students to pursue a science – centred future career. This task is focused on 
teachers of primary and secondary schools (Lawrence & Palmer, 2003). “Excellent 
teachers are the key to exciting and sustaining interest in science in schools” (Batterham, 
2000, p. 50). The challenge for all science educators is to discover the most effective 
methods in their classroom environment to capture the imagination of all students to 
ensure quality science learning. 
 
New approaches to the teaching of science have been tried in the last ten years and a 
great deal of research has been undertaken to look at ways of improving the way we teach 
science (McRobbie & Tobin, 1995; Millar et al., 2000; Roth, 1995). In particular, 
chemistry teaching is one area that has undergone significant review in the last ten years 
(De Vos, Bulte, & Pilot, 2002; Gabel & Bunce, 1994; McRobbie & Tobin, 1995) One 
new approach that offers hope for improving students’ engagement in learning chemistry 
and perceived relevance of chemistry is the context-based approach. 
 
 
Context-based learning 
 
A reorientation to science curricula has been introduced in many countries to make 
chemistry and physics more attractive and interesting for students, in particular, by 
connecting chemical knowledge with contexts which are relevant to the students (Bennett, 
2003). This context-based approach to the teaching of chemistry has manifest in such 
programs as ChemCom in the USA (American Chemical Society [ACS], 2001), and 
Chemistry:The Salters Approach in the UK (University  of York Science education group 
[UYSEG], 2000) . Some research studies have been conducted on these courses (Gutwill-
Wise, 2001; Key, 1998; Ramsden, 1992, 1997; Sutman & Bruce, 1992) and have shown 
the value of a  context-based approach: indeed this is why it has been introduced in 
Queensland. These overseas studies might be considered “world’s best practice”. This 
paper focuses on answering the research question: Is the current Queensland 
implementation successful or does the current implementation need adjustment? Before 
this question can be addressed the definition of “context-based teaching” will be clarified. 
 
The term context-based learning can have several meanings. For example, “at its broadest 
it means the social and cultural environment in which the student, teacher and institution 
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are situated” (Whitelegg & Parry, 1999, p. 68). A narrower view of context focuses on a 
specific application of a theory, for example, application of physics theory for the 
purposes of illumination and reinforcement. Whitelegg and Parry (1999) suggest that an 
application of a principle is a common teaching tool and hence nearly all teaching can be 
classified as context-based with this view (p. 68). 
 
The definition of “context” adopted by the new Queensland syllabus is “a group of 
learning experiences that encourages students to transfer their understanding of key 
concepts to situations that mirror real life” (Queensland Studies Authority, 2004, p. 11). 
Already many teachers were linking chemistry concepts to real-world examples hence the 
syllabus writers intended for the context –based approach to encompass more than just 
the occasional link to real-world examples.  Beasley and Butler (2002) describe it as “the 
context as initially revealed at the beginning of a unit remains central to the classroom 
processes and specific conceptual development becomes important when student 
uncertainty hinders further elucidation of meaningful knowledge and skill” (p. 3) .  They 
further explain that a context-based approach requires teachers to begin their teaching 
with the central context and content is taught on a need to know basis. For example, if the 
context is water, then the teacher and students can investigate the water quality of a local 
creek and any chemistry concepts that are learnt will enable students to understand the 
causes of pollution and the chemical processes required to improve the water quality. 
 
Beasley and Bulter (2002) believe the implementation of the new syllabus requires a 180 
degree turn around in pedagogical approaches to make it consistent with a context to 
concept teaching approach. “This new model is in sharp contrast with 50 years of concept 
to exercises pedagogy” (Beasley & Butler, 2002, p. 1). The purpose of this paper is to  
answer the question: Is the current Queensland implementation successful or does the 
current implementation need adjustment?  
 
Research method 
 
The sample consisted of eleven teachers and one university lecturer. The teachers are 
currently implementing the context-based approach in chemistry classrooms in their high 
schools in Queensland. The university lecturer was on the board of the Physics Syllabus 
committee and contributed to the introduction of the context-based physics syllabus in 
high schools in Queensland. He had also taught chemistry for many years in high schools 
in Queensland. The sample was selected through the snowball method. Snowball 
sampling obtains knowledge of potential cases from people who know people who meet 
research interests (Glesne, 1999). Due to the snowball effect, most of the teachers were 
identified by colleagues as innovative and well-known chemistry teachers currently 
involved in implementing the context-based approach in schools in Queensland. 
Therefore, this is not a true representative sample of chemistry teachers in Australia.  
 
Data Collection 
 
Ten of the participants were interviewed individually and two were interviewed together. 
All interviews in Brisbane were conducted face-to-face and intercity interviews were 
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conducted through speaker phone. There were five key questions that were asked of the 
eleven teachers and questions relating to the general implementation of the context-based 
approach were asked of the university lecturer. The remainder of the interviews 
elaborated on points that had been raised in the conversation. Beasley and Butler (2002) 
informed the structure of the interview protocol. The key questions were: (1) What is 
your interpretation of a context-based chemistry course? (2) Have you changed your 
pedagogical approach in teaching the new course? (3) What are some of the positive 
outcomes of implementation? (4) What are some of the constraints to implementation? (5) 
How would you change the model presented for implementation in your classroom?  
 
All interviews were transcribed for analysis. The researcher coded the responses to search 
for common themes. In this paper three claims have been made and they will each be 
presented in the form of assertions. The first assertion is that teachers have a wide range 
of views about how a context-based approach to chemistry can be implemented. The 
second assertion is that teachers believe a context-based approach to chemistry makes 
chemistry more relevant and the third assertion is that teachers overcame constraints such 
as parent/student/teacher resistance to change to enact their beliefs for teaching with a 
context-based approach.  
 
Results 
 
ASSERTION 1: Teachers have a wide range of views about how a context-based 
approach to chemistry can be implemented 
 
The study by Beasley and Butler (2002) determined the relationship between concepts 
and contexts in a context-based approach to teaching chemistry. Beasley and Butler 
(2002) believe that in a context-based approach the context is introduced first followed 
by a development of concepts. “The starting point for the design of units of work by 
schools is the selection of an appropriate context” (Beasley & Butler, 2002, p. 3). The 
analysis shows that there are differing views about the relationship between concepts and 
contexts in a context-based course. 
 
Six teachers expressed the view that in an ideal context-based unit the context needs to be 
presented first, followed by the development of concepts. The most articulate expression 
of this view was by T2 and  T8: 
 
Difference with context teaching is you start with an area of interest or importance for example, 
Water …This is what we need to know about and the chemistry comes out of a need to be able to solve a 
problem or address an issue. (T2) 
 
So we are really taking the end product and teasing out the chemistry in it rather than just starting with the 
chemistry and trying to apply it to different contexts. (T8) 
 
 
Not all the sample suggested that the order proposed by Beasley and Butler (2002) was 
the way to teach a context-based unit. Three teachers in particular had differing ideas 
about the way a context-based unit should be taught. One teacher expressed the view that 
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starting with the context is not suitable for students who have difficulties making links 
between different learning situations: 
 
A few key people have said to start with the context and work backwards….this is quite dangerous for our 
students who come through with very isolated experiences and traditionally students don’t see the links 
between what they learn in one situation and don’t necessarily see that they can apply that to another 
situation or context. (T5)  
  
Another expressed the view that starting with the concepts and putting the context on top 
was successful for them: 
 
We tried to design a unit about metals and it was just huge…there was a massive amount …metal reactions, 
metallic bonding, extraction of metals, refining and it became this massive super unit…..we went to an  
insevice and (the presenter) said “why don’t you decide on the concepts you want to teach first and put the 
context on top”..I think our most successful units do that…they’re more contained…we don’t approach it 
from all these different angles.(T3) 
 
A third teacher builds up the concepts linearly followed by the context:  
 
I prefer what we’ve done…we’ve got the linear build up of concepts and we choose the concepts that we 
want to teach in each of the contexts and we teach them with the context.(T6) 
 
In contrast, a different view was presented by three teachers who did not consider the 
order to be important. They saw the implementation of a context-based approach more 
broadly. A representative view of this group was articulated by Teachers 4, 5 and 6: 
 
In the initial inservice they tried to tell us the emphasis is context-based but what we’ve come to realise is 
the context is important but it’s just a part of it as well. You can’t just toss out the conceptual side you have 
got to try to mingle the two in and that’s probably where the constraints come in. (T4) 
 
It ebbs and flows as well it comes in and then it goes away for awhile..it’s pure chemistry for awhile and 
it’s rote learning and it’s doing 200 problems just on writing formulas…..so we’re striking a balance rather 
than just going full tilt the other way. (T6) 
 
To me teaching through a context-based approach shouldn’t be (too rigid)…. where are the kids heading 
and what are they interested in (is also important)? (T5) 
 
 In summary, there was a range of different views about how a context-based approach to 
chemistry can be implemented. This is not surprising since an interim report on the 
implementation of the chemistry trial pilot senior syllabus showed that not all teachers 
were able to articulate clearly what “teaching in context” means or what would constitute 
“the defining characteristics of a useful context”(Lucas, 2002, p. 12).  
  
The intent of the syllabus was for teachers to adopt a 180 degree change in their 
pedagogical approach to teaching chemistry (Beasley & Butler, 2002). The literature has 
shown that the most common approach to teaching chemistry in the past has been through 
the didactic approach where the teacher is seen as the “font of all knowledge”. This 
method has enabled a large body of information to be transmitted to the students. For a 
change to occur in the teaching of chemistry, teachers need to abandon their commitment 
to long established philosophy and practice and employ new pedagogical approaches 
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where rote learning and routine algorithmic tasks are not the predominant learning 
techniques.   
 
The study shows that some teachers believe that the implementation of a context-based 
approach requires adopting new teaching approaches. This is clearly defined by teacher 3:   
 
I have only learned a little bit about changing pedagogy by going through a painful process…trying to 
implement this has been for me a painful process…of  learning and making mistakes and trying to keep a 
class trusting you that you know what you are doing….and especially in the early days it was really 
challenging. (T3) 
 
In contrast, three teachers believed the focus has been on a change in assessment rather 
than a change in the teaching approach. Teacher 7 expresses this the most articulately: 
 
I don’t think people have really thought through the difference in pedagogy…because they focus on the 
assessment and got to get the criteria right… (They think) it’s really critical…when it’s not…it’s the 
teaching that is important and the assessment and the criteria fall out of that. (T7) 
 
The context-based approach to teaching chemistry has different meanings for different 
teachers. There is not one general view that is common to all teachers interviewed in the 
sample. They have a wide variety of views about how a context-based approach to 
teaching chemistry can be implemented. Some of these views align with the intentions of 
the syllabus. The results of these interviews indicate that the current Queensland 
implementation is varied and there is a need for the syllabus writers or QSA?? to 
articulate more succinctly the meaning of  a “context-based approach”.  
 
ASSERTION 2: Teachers believe a context-based approach to chemistry makes 
chemistry more relevant. 
 
Eight teachers expressed the view that context-based teaching makes chemistry more 
relevant to the students’ lives. This is not surprising since the research on context-based 
teaching in the UK and USA have found similar results (Sutman & Bruce, 1992; 
University  of York Science education group [UYSEG], 2000). A representative view of 
this group was articulated by teachers 2, 4 and 8: 
 
I think it’s (context-based approach) a way of engaging the students and making it more real. Chemistry 
has a tradition of being very abstract and so by making it come alive more for the students and allowing it 
to link in it’s allowing it to be more layman’s course in a sense, however imbedded in that is still a whole 
lot of very complex concepts.(T4) 
 
Reality..that’s the way it happens..that’s what scientists do..we need a drug to combat this disease so how 
can we go about doing that and so that’s the real world..you have to work in context and these are the 
parameters and so we try and do that in the classroom.(T2) 
 
 
I think it brings a relevance to the students that textbook teaching doesn’t. It makes it more real-life as long 
as you are choosing simple concepts then they can actually see a relevance to what’s going on and it places 
it into a position the kids can work from (T8) 
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The following two quotes express the views of seven teachers, that real-life applications 
increased the students’ interest in chemistry: 
 
More of them are trying to apply things themselves, we’ve looked at all the factors that effect the rates of 
reactions ..and why enzymes work differently in different pH’s and we’ve looked at indigestion, so getting 
them to apply things and I think because it’s in a context they’re more interested and they are much more 
engaged. (T5) 
 
I have more kids doing chemistry because they found it interesting and as a result of that I’ve had more 
kids going onto science at a tertiary level. (T2) 
 
Research on the context-based physics syllabus implemented in Victoria (Hart, Fry, & 
Vignouli, 2002) shows similar results. In this research, many students saw the relevance 
of physics to real life and increased motivation as advantages of the context-based 
approach. 
 
Assertion two is not surprising since the current research on context-based teaching has 
shown that through implementing this approach, there has been an increase in relevance 
and a corresponding increase in interest in chemistry (Gutwill-Wise, 2001; Key, 1998; 
Ramsden, 1992, 1997; Sutman & Bruce, 1992). Therefore the interview data supports the 
findings of previous studies and indicates that the current Queensland implementation is 
successful in this aspect.  
 
ASSERTION THREE: Teachers overcame constraints such as parent/student/teacher 
resistance to change to enact their beliefs for teaching with a context-based approach. 
 
Four teachers expressed difficulties in convincing the students that the teaching approach 
was beneficial and would help them understand the concepts. This is most succinctly 
expressed by teachers 12 and 6: 
 
I have two or three students that are exam based students and they don’t like it…they like to take 
exams…they like to memorise the information and regurgitate it. (T12) 
 
They get to year 11 to me and they’re not used to getting questions asked of them …they’re not used to 
being asked what they think and they’re not used to being asked to do an activity without too much 
guidance and to just have to have a problem and think it through….they get frustrated….some kids hate it. 
(T6) 
 
Three of the interviewees discussed a colleague who was reluctant to embrace a context-
based approach. Teacher 9 expresses these views clearly: 
 
A lot of teachers don’t even feel comfortable about telling the stories that are necessary to put the science 
into context. (T9) 
 
Some teachers have really limited views…don’t see what is possible…don’t have the energy to 
change….they have been teaching it this way from the book, they know what they are doing….they don’t 
necessarily want to think beyond that. (T9) 
 
In contrast, one teacher expressed the positive pedagogical change the context-based 
approach has had on the science staff: 
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We did some action research which got teachers involved in changing their teaching and thinking about 
what it meant and discussing it….now they are more comfortable with it…rather than thinking…I’ve got to 
tell kids things….they don’t think like that anymore.(T7) 
 
Three of the interviewees discussed the difficulties in changing the approach when 
parents had traditional ideas about chemistry teaching. This can be seen by the comments 
of teacher 9 and 10: 
 
It is difficult in a traditional school to change the approach because of parental expectation.(T9) 
 
The parents don’t care about what the kids learn….there’s very few parents that say “yes, my daughter is 
really engaging in this, she is really enjoying it”…If the kids are uncomfortable and stressed and the kids 
are not getting the “A” then it’s the fault of the school and the course and anything new is scary. (T10) 
 
In contrast, one teacher expressed the view that the parental support has influenced the 
choices of younger siblings and increased the awareness of chemistry in the school 
community. 
 
We have a wine education evening and parents come in and they judge the wine…it’s really engaged not 
only the students but also the parents and so now you have brothers and sisters coming through and so  it’s 
had a really good impact from that. (T11) 
 
 
The majority of responses indicate that there is a need for more education about the 
current Queensland context-based syllabus for students, parents and teachers.  
 
Conclusion 
 
The results show that the implementation is successful in making chemistry more 
relevant despite the varied methods teachers are using to implement a context-based 
approach. However, the results of this study indicate the following adjustments are 
needed: firstly, a clearer explanation of “context-based teaching” needs to be made 
available to teachers and secondly, more education about the context-based approach is 
needed for students, teachers and parents. 
 
Implementing a new teaching approach is not an easy task and requires a committed and 
innovative teacher who is prepared to enact their beliefs despite constraints to 
implementation. 
 
“There is no reason to change your pedagogy if you don’t want to…it has to be 
something you believe in” (T3). 
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